
Characteristics of Synthetic Aperture Radar
two-dimensional imagery

transmits pulsed cosine wave
pulse, sample, pulse, sample, …
range direction
azimuth direction (along-track)
geocoded imagery pixel size ~ 10-25 meters
geocoded InSAR pixel size ~ 50 meters

contains phase information
coherent imaging
complex-valued pixels convert to amplitude & phase

InSAR uses phase difference of two SAR images
phase values between 0 and 2pi
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Project Overview
“Interferometric SAR Subsidence Monitoring

For Water Resources Management”
Technology

Vexcel (Boulder, CO)
•Tech. Development
•System Development

CSR (UT, Austin)
•Tech. Development

ADWR (Phoenix, AZ)
•Site selection
•Validation data
•Evaluation
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Project End Products

Superstition Highway Deformation
05/17/92 to 04/19/2000
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CTM Results – Luke AFB 
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Subsidence rate
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CTM Subsidence Rate
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SAR Amplitude:  Phoenix metropolitan Area

McMicken Dam Feature

SunCity/Peoria/Glendale Feature

East Phoenix, North Scottsdale Feature

10/2001

03/2003

2’-3’ of extra
free-board added
to compensate for
land subsidence

Fissure with surface expression

Fissure without surface expression
(exposed in trench)
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Fissure with surface expression

Elevation 
difference 
produces phase 
difference

First Pass Second Pass

In conventional differential SAR interferomentry (DIFSAR), the SAR 
satellite collects data over the same region at two different times. 
Elevation changes on the surface create phase changes in the received 
signal and ground motion may be inferred. 

Purpose of the Project
D ev elo p  an  ap p lica tio n /se rv ice  to

p ro v id e  re liab le , ro u tin e , an d
affo rd ab le  lan d  su b sid en ce

m easu rem en ts  o v er la rg e  a reas,
d eriv ed  fro m  D IF S A R  d a ta .

RELIABLE
Data the user 

community can trust 
and rely upon to make 

difficult decisions 
concerning water 

resources and land 
management

ROUTINE
Purchase new data and 

produce new 
interferograms on at least 

an annual basis

AFFORDABLE
Minimize the 

COST/VALUE ratio for 
all users 
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